The mechanism of action of cholera toxin in pigeon erythrocyte lysates.
The adenylate cyclase activity of intact pigeon erythrocytes begins to rise after about 20 min of exposure to cholera toxin. The maximum rate at which the cyclase activity increases appears to be limited by the number of toxin molecules which can reach an intracellular target. If the erythrocytes are made permeable to the toxin by a bacterial hemolysin, no such limit exists, and adenylate cyclase activity starts to rise immediately upon the addition of toxin, and continues to rise to a maximum at an initially constant rate which is dependent upon the concentration of toxin. On lysed erythrocytes, the addition of cholera antitoxin immediately prevents any further rise in adenylate cyclase activity, but does not reverse any activation already achieved. Erythrocyte lysates may also be activated by isolated peptide A1 of cholera toxin, although activation of adenylate cyclase of intact erythrocytes requires the complete toxin molecule. In the intact cells, toxin first attaches by its Component B to surface receptors of which there are about 30 per erythrocyte. Subsequently, peptide A1 but not Component B is inserted into the erythrocyte. It takes only about 1 min at 37 degrees for peptide A1 to be sufficiently deep within the cell membrane to be inaccessible to extracellular antitoxin, but its complete transit through the membrane appears to take longer. The surface receptors are used only once, for they remain blocked by Component B. The number of receptors available on the surface may be increased by soaking cells in ganglioside GM1. Cholera toxin also decreases the rate of apparently spontaneous loss of adenylate cyclase activity and increases the response to epinephrine. Theophylline inhibits the action of cholera toxin.